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© Microemulsion. 



® A conditioning composition for hair and/or skin comprises a stable microemulsion of a conditioning 
oil, e.g a silicone, with a particle size of =i0.15 microns, in combination with a deposition polymer. 
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This invention relates to cosmetic compositions, particularly but not exclusively hair treatment composi- 
tions. More specifically, the invention relates to cosmetic compositions which include emulsified particles of 
conditioning oil, which compositions are mechanically stable, preferably optically clear and impart good con- 
ditioning benefits to hair and/or skin. 
5 The use of conditioning agents such as silicones in cosmetic formulations, for example hair treatment com- 
positions, is well known and widely documented in the patent literature. Generally, dispersed droplets of the 
silicone oil are suspended in the composition, which is then applied to the hair to deposit the silicone material 
on the hair shaft 

Hitherto, steps have had to be taken to prevent the emulsified droplets of silicone oil from agglomerating 
1 o and the composition creaming during storage. Such steps have for example included the addition of polymers 
such as Carbopol or certain gums, and/or crystalline materials, e.g. ethylene glycol distearate, to act as sus- 
pending agents, but the use of such materials renders the resulting compositions cloudy or opaque. Visually 
and aesthetically such products are inferior. 

The presence of such suspending agents in hair treatment compositions, however, is also dlsadvanta- 
1 s geous because they lead to dulling of the hair, as well as lowering of other conditioning attributes, as a result 
of the suspending agent being deposited on the hair in addition to the intended silicone conditioning oil. 

It is known in the art that oily cosmetic agents such as silicones can be incorporated into cosmetic com- 
positions by means of microemulsif ication, whereby the silicone is present as stably emulsified droplets of a 
particle size of the order of 0.1 5 microns or less. 

For example, US 4733677 discloses leave-on hair fixatives containing cationic organic polymer and poly- 
diorganosiloxane microemulsion. EP-A-268982 describes dimethylpolysiloxane microemulsions for various 
cosmetic uses, the microemulsif ied dimethylpolysiloxane being formed by emulsion polymerization and with 
a particle size of 0. 1 5 microns or less. 

However, by the very nature of the.fbrm in which microemulsif ied particles of a conditioning oil are incor- 
porated into cosmetic compositions, the conditioning benefits attainable are frequently limited, owing to a poor 
level of deposition on the intended site, ie. the hair or the skin. 

It has now been found that cosmetic compositions which have good mechanical stability, high optical trans- 
parency or translucency, and excellent conditioning ability can be obtained by utilising a microemulsif led con- 
ditioning oil in combination with a deposition aid. 

Accordingly, in one aspect the present invention provides a cosmetic composition comprising: 

(a) at least one surfactant; 

(b) microemulsif ied particles of a conditioning oD having a particle size of s 0.1 5 microns; and 

(c) a deposition polymer. 
The invention will now be described in detail. 

As used herein, the term "conditioning oil" includes any material which is used to give a particular condi- 
tioning benefit to hair and/or skin. For example, in cosmetic compositions for use on the skin, conditioning 
agents such as moisturizers, essential oils, sun-protective or after-sun treatment materials, occlusive oils and 
the like may be used. In hair treatment compositions, suitable conditioning agents are those which deliver one 
or more benefits relating to shine, softness, combabiJity, anti-static properties, wet-handling, damage, stylabil- 
ity and manageability, body and greasiness. 

Preferred hair conditioning agents for use in the present invention include volatile and non-volatile sili- 
cones, siloxane gums and resins, aminofunctional silicones, quaternary silicones, other oily materials known 
for use in conditioning hair, and mixtures thereof. Examples of suitable silicone polymers for use in the present 
invention include those disclosed in EP-A-228575. 

Various methods of making microemulsions of particles of conditioning oils for use in the invention are 
available and are well known and documented in the art 

One particularly preferred technique for making conditioning oP, particularly silicone, microemulsions is 
that described in EP-A-228575 referred to above, the disclosure of which is incorporated herein by reference. 
This document described a method of making a stable microemulsion of high molecular weight silicone polymer 
and water by sequentially adding at an effective rate a standard emulsion comprising polydiorganosiloxane 
precursor, surfactant and water to a polymerization catalyst medium while mixing to form a clear, stable aqu- 
eous microemulsion of polydiorganosiloxane. This emulsion polymerization technique can be used to prepare 
microemulsions of conditioning agents other than polydiorganosiloxanes for incorporation into compositions 
of the invention. 

Another method of making suitable microemulsions for use in the invention are described in EP-A-0 138 
192, the disclosure of which is also incorporated herein by reference. 

The conditioning oD may for example be a liquid at ambient temperatures, so as to be of a suitable viscosity 
to enable the material itself to be readily emulsified with the required particle size of 0.1 5 microns or less. How- 
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ever, high viscosity or even solid materials may be appropriate for use in the invention, and indeed may be 
preferred where In situ polymerisation is used to prepare the microemulsif led particles, as mentioned above. 
Alternatively, such high viscosity or solid materials may be suitable for use directly if dissolved in a water-im- 
miscible solvent For example, in the case of a conditioning agent which is a highly viscous sQicone resin or 
5 — siioxana gum, a suitable solvent is a volatile silicoroo^a-vdatfle hydros 
are well documented in the patent literature. 

The amount of conditioning oil incorporated into the compositions of the invention may depend on the type 
of composition and the material used as the conditioning agent A preferred amount of conditioning oil is from 
about 0.01 to about 50% by weight of the total composition, more preferably from about 0.01 to about 20% by 
1 o weight even more preferably from about 0.01 to about 1 0% by weight 

The mlcroemulsion of the conditioning agent is stabilised by a suitable amount of one or more emulsif iers, 
preferably chosen from anionic, cationic, nonionic, amphoteric and zwitterionic surfactants, and mixtures there^ 
of. 

Suitable anionic surfactants are the alkyl sulphates, alkyl ether sulphates, alkaryl sulphonates, alkyl suc- 
15 cinates, alkyl sulphosuccinates, acyl taurates. acyl glutamates, N-alkoyl sarcosinates, alkyl phosphates, alkyl 
ether phosphates, alkyl ether carboxylates, and alpha-olef in sulphonates, especially their sodium, magnesium, 
ammonium and mono-, di- and triethanolamine salts. The alkyl and acyl groups generally contain from 8 to 18 
carbon atoms and may be unsaturated. The alkyl ether sulphates, alkyl ether phosphates and alkyl ether car- 
boxylates may contain from one to 10 ethylene oxide or propylene oxide units per molecule, and preferably 
20 contain 2 to 3 ethylene oxide units per molecule. 

Examples of suitable anionic surfactants include sodium oleyl succinate, ammonium lauryl sulphosuccin- 
ate, ammonium lauryl sulphate, sodium dodecylbenzene sulphonate, triethanolamine and sodium salts of do- 
decylbenzene sulphonate and sodium N-lauryl sarcosinate. The most preferred anionic surfactants are sodium 
lauryl ether sulphate 1EO, 2EO, and 3EO, ammonium lauryl sulphate, ammonium lauryl ether sulphate 1EO, 
25 2EO and 3EO, and triethanolamine and sodium salts of dodecylbenzene sulphonate. 

Suitable cationic surfactants may include quaternary ammonium hydroxides, e.g. tetramethylammonium 
hydroxide, octyltrimethylammonium hydroxide, dodecyltrimethylammonium hydroxide, hexadecyltrimethyl- 
ammonium hydroxide, octyldimethylbenzylammonium hydroxide, decyldimethylbenzylammonium hydroxide, 
didodecyldimethylammonium hydroxide, dioctadecyldimethylammonium hydroxide, tallow trimethylammoni- 
30 urn hydroxide, cocotrimethylammonium hydroxide, and the corresponding salts thereof. 

Suitable nonionic surfactants may include condensation products of aliphatic (Cs-C 18 ) primary or second- 
ary linear or branched chain alcohols or phenols with alkytene oxides, usually ethylene oxide and generally 
having from 6 to 30 ethylene oxide groups. 

Other suitable nonionics include alkylpolyglycosides and mono- or di-alkyl alkanolamides. Examples of the 
35 latter nonionics include coco mono- or diethanolamide and coco mono-isopropanolamide. 

Suitable amphoteric and zwitterionic surfactants may include alkyl amine oxides, alkyl betaines, alkyl ami- 
dopropyl betaines, alkyl sulphobetaines (sultaines), alkyl glycinates. alkyl carboxyglycinates, alkyl amphopro- 
pionates, alkylamphoglycinates, alkyl amidopropyl and hydroxysultaines, wherein the alkyl and acyl groups 
have 8 to 19 carbon atoms. Examples include lauryl amine oxide, cocodimethyl sulphopropyl betaine and pre- 
40 ferably lauryl betaine, cocamidopropyl betaine and sodium cocamphopropionate. 

A particularly preferred cosmetic composition in accordance with the invention is a shampoo composition 
which, in addition to the microemulsified conditioning oil Itself, comprises in total from about 0.1 to about 50% 
by weight of the total composition, preferably from about 1 to about 40% by weight, more preferably from about 
2 to about 35% by weight of at least one surfactant selected from anionic, cationic, nonionic, and amphoteric 
45 and zwitterionic surfactants, and mixtures thereof, examples of which are given above. 

In accordance with the invention, the cosmetic composition contains one or more deposition polymers 
Suitable deposition polymers are any which enhance deposition of the conditioning oil on the intended site 
i.e. the hair or the skin. A preferred deposition polymer is a cationic deposition polymer, especially a cationic 
derivative of guar gum or a cationic cellulose ether derivative. 

Suitable cationic guar gum derivatives are those given the CTFA designation guar hydroxypropyl trimoni- 
um chloride, available commercially for example as JAGUAR C1 3S, which has a low degree of substitution of 
the cationic groups and high viscosity. Other suitable materials include that known as JAGUAR C15. having 
a moderate degree of substitution and a low viscosity, JAGUAR C17 (high degree of substitution, high viscosity) 
ann JAGUAR C16 which is a hydroxypropylated cationic guar derivative containing a low level of substituent 
groups as well as cationic quaternary ammonium groups. Also suitable is JAGUAR 162 which is a high trans- 
parency, medium viscosity guar having a low degree of substitution. 

Suitable cationic cellulose ether derivatives are quaternary ammonium derivatives of cellulose ethers for 
example the Polymer JR series of materials available from Union Carbide. 
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The deposition polymer may be present In an amount of from about 0.01 to about 10% by weight of the 
total composition, preferably from about 0.01 to about 1% by weight, even more preferably from about 0.04 to 
about 0.5% by weight 

The cosmetic compositions of the invention are preferably aqueous based, water forming the basts of the 
continuous phase of the microemulskm. The compositions preferably comprise water in an amount of from - 
about 20 to about 99% by weight of the total composition. 

The compositions of the invention are preferably rinse-off compositions, i.e. suitable for applying to the 
hair and/or skin, left thereon for an appropriate period of time and then rinsed off with water. Thus, shampoos 
are a particularly preferred product form for compositions of the invention. 

Preferred compositions in accordance with the present invention are optically clear or translucent How- 
ever, within the scope of the invention are those compositions as defined which are not themselves transparent 
or translucent, or which further comprise one or more pearlising and/or opacifying agents. 

Depending upon the type of composition and/or conditioning oil employed, one or more additional ingre- 
dients conventionally incorporated into cosmetic formulations may be included in the compositions of the in- 
vention. Such additional ingredients include suspending agents, opacifiers such as polyethylene glycol dis- 
tearate, ethylene glycol distearate, polymer latices, antibacterial agents, antidandruff agents, foam boosters, 
perfumes, colouring agents, preservatives, viscosity modifiers, proteins, polymers, buffering or pH adjusting 
agents, moisturising agents, herb or other plant extracts and other natural ingredients. 

The invention is further illustrated by way of the following non-limitative examples. 

Examples 
Example 1 

A hair shampoo composition (A) in accordance with the present invention, comprising microemulsif ied par- 
ticles of silicone and a deposition polymer, was prepared as described herein. A similar hair shampoo compo- 
sition (B) but in accordance with the prior art was also prepared, this composition comprising emulsified sili- 
cone of larger particle size and also a suspension system (ethylene glycol distearate). The two compositions 
had the following formulations: 



Ingredient 
SLES 2EO 

Cocoamidopropyl betaine 

Silicone (1) (particle size 0.036 microns) 
Silicone (2) (particle size 0.38 microns) 
Ethylene glycol distearate 
Jaguar C13S 
Salt 

Formalin 
Water 

15,000 cS dimethiconol, added as microemulsion ex 
Dow Corning. 

60,000 cS dlmethicone, added as emulsion BY22-026 
ex Toray Silicone. 

Both compositions A and B had a viscosity of approximately 2500 cps. Composition A was transparent, 
while composition B had a white pearly appearance. 

Both compositions were used to treat identical hair switches, which were then subjected to a paired com- 
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(%wt) 
A B 
16 16 
2 2 
1.0 - 

1.0 
1.5 
0.1 0.1 
1.0 1.0 
0.1 0.1 
to 100 to 100 



(1) 
(2) 
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parison test by trained panellists for various conditioning attributes. The results were as follows: 



3' 




Voting split (maximum 72) 


A 


B 




Shine 


51 


21 




Ease of dry combing 


67 


5 


10 


Softness 


68 


4 


Non-flyaway 


56 


16 



All of these results are statistically significant in favour of composition Aof the Invention, with a confidence 
level of £99.9%. 

15 

Example 2 

To test the stability of compositions in accordance with the invention, a sample of composition Afrom Ex- 
ample 1 was compared with a composition corresponding to B in Example 1 but with the ethylene glycol dis- 
20 tearate suspending agent omitted. 

The latter sample separated, i.e. clear liquid became visible at the bottom of the sample, within 24 hours 
at 25°C. In contrast, the sample of composition A was stable without visible change for several months both 
at25°Candat45°C. 

25 Example 3 

A series of compositions were prepared to test the level of deposition on hair of microemulsif ied silicone 
with and without a deposition polymer, i.e. to compare the level of deposition of compositions in accordance 
with the invention with similar compositions in accordance with the prior art represented by EP-A-268982. In 
30 the following compositions Jaguar C13S and Polymer JR400 are deposition polymers as used in preferred 
compositions of the invention, whereas Merquat 550 (ex Merck) is a cationlc copolymer of dimethyldiaryl-am- 
monium halide with acrylamide, as disclosed in EP-A-268982 in combination with silicone microemulsion, 
which latter polymer is understood not to act as a deposition polymer with cosmetic agents. 

35 
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Each of the above Compositions 1 to 9 was subjected to a standard deposition test on identical hair 
switches and the level of silicone deposited in each case was measured using the technique of X-ray fluores- 
cence (XRF), the principles and protocols of which are well described in the scientific literature. 

It was observed that with the compositions containing Jaguar C13S and/or Polymer JR400, the level of 
deposition of silicone was significantly betterthan the level obtained with the compositions containing Merquat 
550. 



Claims 

55 

1. A cosmetic composition comprising: 

(a) at least one surfactant; 

(b) microemulsified particles of a conditioning oil having a particle size of SO. 15 microns; and 
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(c) a deposition polymer. 

2. A composition according to claim 1 , wherein the conditioning oil is selected from volatile and nonvolatile 
silicones, siloxane gums and resins, aminofu notional silicones, quaternary silicon 63, and mixtures there- 
of. - . - - 

3. A composition according to claim 1 or claim 2, wherein the particles of conditioning oil have a particle 
size of ^0.1 microns. 

4. Acomposition according to anyone of claims 1 to 3 t wherein the microemulsif ied conditioning oil is present 
in the composition in an amount of from 0.01 to 50% by weight 

5. A composition according to claim 4, wherein the microemulsif ied conditioning oil is present in an amount 
of from 0.01 to 20% by weight of the composition. 

6. A composition according to any preceding claim, wherein the deposition polymer is a cationic deposition 
polymer. 

7. A composition according to claim 6, wherein the cationic deposition polymer is a cationic derivative of 
guar gum or a cationic cellulose ether derivative. 

8. A composition according to any preceding claim which is a shampoo, wherein the at least one surfactant 
is present in a total amount of from 0.1 to 50% by weight of the composition. 

9. A composition according to any preceding claim, wherein the at least one surfactant is selected from anion- 
ic, cationic, non-ionic, amphoteric and zwitterionic surfactants, and mixtures thereof. 

10. A composition according to any one of claims 1 to 9 which is for treating hair. 

11. A composition according to any one of claims 1 to 9 which is for treating skin. 

12. A method of conditioning hair or skin comprising applying thereto a composition which comprises: 

(a) at least one surfactant; 

(b) microemulsif ied particles of a conditioning oil having a particle size of ^0.15 micron s; and 

(c) a deposition polymer. 

13. Use as a hair and/or skin conditioning composition of a microemulsion of a conditioning oil having a par- 
ticle size of ^0.15 microns in combination with a deposition polymer. 
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